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Abstract: Biomass fuel is a renewable and clean energy source that can replace fossil fuels and reduce carbon
emissions. However, during storage and transportation, microbial metabolism in biomass can cause self-heating,
which, through the “chimney effect”, accelerates air circulation and promotes aerobic reactions, potentially leading
to thermal runaway and fires. Given that biomass typically has rod-like and flake-like shapes, conventional porous
media gas flow resistance models are poorly adapted for assessing these processes. In this study, a testing platform
for the gas flow resistance characteristics of biomass porous media was established. Gas flow resistance tests were
conducted on rice straws and soybean shells at different bulk densities. The parameters of the conventional Ergun
model and the modified Ergun model were optimized. The results show that the resistance experienced by gas
flowing through biomass porous media significantly increases with bulk density and gas velocity, exhibiting a
pronounced upward parabolic relationship. As the load applied to the biomass increases from 50 kg/m? to 2 800
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kg/m?, its bulk density can increase by approximately two times. Ignoring the changes in bulk density and porosity
caused by stacking height in biomass self-heating numerical simulations can lead to prediction deviations. Both the
Ergun model and the modified Ergun model can be used to evaluate the gas flow resistance of typical flake-like or
rod-like biomass. The modified Ergun model, with fewer parameters and direct calculation based on bulk density,

significantly enhances engineering applicability.
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Fig.1 Mechanism of flow resistance in biomass porous
media
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Tab.1 Statistical results of biomass sample size

sty ie =il FABAT KEF
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fHA2/mm 0.96 (0.57) 3.89 (1.17)
Fittlg 0.20 (0.19) 0.24 (0.06)
S ARFmS 5.96x107 8.96 X107
S35 % Bl (kg m-3) 318.07 262.74
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Fig.2 Testing platform for flow resistance characteristics of
biomass porous media
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